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INTRODUCTION:

Vibration surveys conducted by the Planning Department, Design
Division, of the New York Naval Shipyard, in response to ship and
yard requests are summarized in brief reports which are not nor-
mally distributed to the Bureau of Ships or other Naval activities.
It is believed the data contained in these reports could be of
interest to the Bureau of Ships and of value to the various govern-
ment activities indicated on the distribution list.

In accordance with Chief, Bureau of Ships Instruction 9400.9 of
4 October 1961 this summary report of all vibration surveys conduc-
ted by the Design Division of the New York Naval Shipyard is for-
warded herewith for information and file.
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TABLE OP COTENTS

VIBRATION DATE OF
REPORT NO. REPORT SHIP SUBJECT
240-18 1/8/62 USS HARWOOD (DDE 861), Hull and Main Propulsion

Machinery

240-19 1/25/62 USS HARWOOD (DBE 861) H.P., L.P. and Cruising Turb.

240-20 1/30/62 USS CONSTELLATION (CVA64) Vibration Survey during Build-
ers and Prelim. Acceptance
Trials.

240-21 1/30/62 USS SHEIDRAKE (AGS 19) No. 1 100KW Diesel Generator

240-22 2/9/62 USS WARE (DDE 865) Hull and Main Propulsion
Machinery

240-23 3/23/62 USS CONE (DD 866) Main Propulsion Machinery and
Hull

240-24 3/23/62 USS ELLISON (DD 864) Hull and Main Propulsion

Machinery

240-25 3/23/62 USS WARE (DD 865) Main Propulsion Machinery

240-26 3/27/62 USS COMPASS ISLAND(EAG153) Vibration and Sound Survey of
No. 3 Ships Service Turbo-Gen-
erator Set.

240-27 4/9/62 USS WARRINGTON (DD843) No. 2 Cruising Turbine and
Cr~iising Turbine Reduction Geai

440-28 4/16/62 USS ESSEX (CVS 9) No. 1, 3 and 4 Ships Service
Turbo-Generator Sets

240-29 4/16/62 Bury 3000 PSIG Air Compressor,
XAD, Earle, N.J.

140-30 5/4/62 USS ROOSEVELT (CVA 42) Forced Draft Blowers 3A2 & 3C2

240-31 5/11/62 USS KENNEDY (DD 850) Main Propulsion Machinery and# Hull

240-32 5/25/62 USS ROAN (DD 853) Main Propulsion Machinery and
Hull

240-33 5/25/62 USS WARRINGTON (DD 843) Hull and Main Propulsion
Machinery

240-34 6/4/62 USS PUTNAM (DD 757) Hull and Main Propulsion
Machinery

240-35 9/6/62 USS DeLONG (DE 684) Hull, Shafting and Propulsion
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240-36 9/13/62 USS ESSEX (CVS 9) Main Propulsion Machinery

240-37 9/24/62 USS PARKER (DR 369) Hull and Main Propulsion
Machinery

240-38 9/26/62 USS COATES (DE 685) Hull and Main Propulgion
Maohinery
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1. Brief Summary:

An underway vibration survey was conducted on the hull,
main turbines, reduction gears, shafting and propellers
during the sea trial of the USS HARWOOD (DDE 861). The ship
embarked from the New York Naval Shipyard at 0730 on 28 Dec.
1961 and returned the same evening at 2000.

The results indicated that there were no excessive vibra-

tions in the areas inspected.

2. Personnel Contacted:

LTJG O'Neil Eng. Off. USS HARVOOD (DDE 8§1)
LTJG Fritche ShIp Supt. USS HARWOOD (DDE 061)

3. Details of Survey:

Data in the main propulsion machinery vou was taken
with an Askania hand vibrograph with a 20:1 magnification
ratio. Data was recorded at all bearings on the main pro-
pulsion machinery in the three principal directions while at.
approximately 315SRPM.

Data on the hull was taken with an Askania universal
vibrograph with a 10:1 magnification ratio. Hull data was
recorded in the gun director located at 02-74-0.

4. Results:

a. Analysis of main propulsion machlnery data do not
indicate excessive vibration. Novever, large, bfit"not-x-
cessive vibrations were recorded in the aroa of the H.P.
turbine in engine room no. 2.

b. Hull data recorded in the gun director also indicated
satisfacto ry. operation.

5. Recommendations:

a. It is recommended that because of the "large" vibra-
tions recorded in the vicinity of the I.P. turbine in engine
no. 2 (as noted in para. 4), a further study be made during
the sonar noise survey trials. This survey will serve to
validate the data taken on 28 Dec. 1961.

b. Hull - No work required4

6 % Adv once information was given to code 21••,. and 1
on 2 J4n, 1962*
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1. Brief Su"ary:

An underway vibration survey was conducted in the aft
engine room (#2) during the sea trial of the USS HARWOC (DDR86
The ship embarked from the New York Naval Shipyard at 0745 on
11 Jan 1962 and returned at 3400 on 12 Ian 1962.

The results indioated that there were no exoessive Vibratio
in the areas inspected.

Note: This survey was oonducted on the recommendation of

ref. (a).

24 Personnel Contacted:

L*TT 0 Weil ng. Off. USS BARWOOD (DDE861)
Fritohe Ship Supt,

3. Details of Surveyr

Data in the aft nain propulsion machinery room (#2) was
taken with An Askania hand vibrograph with a 20:1 magnification
ratio. Data was recorded at all bearings and on the foundation
of the H. p,# L. Po and cruising turbines. Data was taken in
the three principal directions while at approximately 80%
full power.

4. Results:

a. Analysis of data verify the conclusions of ref. (a).
That is, no exoesslve vibration was found.

5. Advance informatiaon was given to Code 21&1D on 16 Jan 1962.
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ABSTRACT

A vibration survey was conducted by Design Personnel
to determine the vibratory characteristics of the Hangar
Deck and other Docks Aft, the engine stowage area
(02 Level Aft) and the Island (08 and 09 Levels), of the
USS CONSTELLATION during her Sea Trials.

Based upon the results of the investigation, the
following conclusions are drawn:

a. The vibratory amplitudes of the Main Deck from
Frame 215-2"4 and other Decks in the Aft Section of the
Ship were within the acceptable amplitudes for this Class
Vessel.

b. Vibratory Amplitudes in Flag Plot (08 Level) and
the Bridge (09 Level) were above the average experienced
in this area for this Class Vessel. Additional Stiffening
of the cantilevered structure is reconnended.

c. The vibratory amplitudes of the Deck in the Jet
Engine stowage area were moderate, but the exiast.shock
mounting system, on which the engine is supported, magnifies
the deck amplitudes to a level which is not acceptable for
the engine.

SUMMARY:

A vibration survey was conducted on various decks of
the USS CONSTELLATION (CVA64) during her Sea Trials
(Builders and P.A.T.). To determine the maximum amplitudes
of vibration and to compare them with the accepted values
of other vessels of the Class.

Hull Records were taken during build-up to full power ar
at full power (130-167 RPM).

• .L4.



SUI9JARY (CONTI D)

The results indicate no exoessive vibration on the main
deck or other decks except in the Iland-Struoture (08 and 09
levels). The Jet Engine (J-11) as stowed, vibrated excessively
on the exist, shock mounts, The exist.shock mounts have a tend-
ency to mplify and transmit to the engine the 5th order vibra-
tion present in the Aft portion of the ship.

AIEINISTRATIVE INFORMATION

1. AUTHORITY: Design Log #2005

R47. (a) Plan No. CVA6 4-13511430- Alt. "K"

2. INTRODUCTION:
A vibration survey was conducted on the USS CONSTELLATION

(CVA64) during her builders and P.A.T. Trials to record Ampli-
tudes of Vibration. From 130 RHP( to 167 RPM (Pull Power).
Vibratory readings were recorded by means of an Universal
Askania Vibrograph or a hand Asksnia Vibrograph, where no
readings could be obtained with the "Universal". The survey
was primarily conducted in areas of the ship which exhibited
excess amplitudes of vibrations on other vessels of the class.

3.. DESCRIPTION
The subject vessel is similar to a FORRESTAL Class Aircraft

Carrier equipped witk five (5) bladed propellers, on all four
(4) shafts.

4. PROCEDURE

(a) The Vibration Survey was geared to the ship's build-up
to full power and sustained full power endurance run (about
four (4) hours). All "eadingswere taken by either an Askania
Universal Vibrograph, or where it was not feasible, an Askania
Han4 Vlbrooraph (Both at 20:1 Ragnifioation).

(b) PHASE I - In order to determine the Vibratory characte.
istics of the Hangar Deck a traverse of the deck was made. The
area eovered,extenidAd from frame 215-24. Readings were taken
on the t Long'l., other Long'ls, between Long'ls and at Trans.
frames (See Figures I(a) and i(d)).

(c) PHASE II - A traverse of the Jet Epgine Stowage Plat-
form (02 level) was made to determine the Vibratory character-
istics of the dock and also of the stowqge rack. Readings werf
taken with the engine stowed ($go Fig. II(a)).

5



.. PROCEDURE (CoNTIp)

(d) PHASE III"ý Excessive vibratory amplitudes were
reported during Sea Trials on USS KITTY HAWK (CVA63).
In Flag Plot (08 Level) and the Bridge (09 Level).
A survey of these levels was made to detetmine whether ex-
cessive vkbration was present on the CVA6e (See Fig. III(a)
and III(b))o

5. CONCLUSIONS AND RECOMMENDATIONS

PHASE I

a. The results of this survey summarized in Tables
I(a) and I(b) indicate a 5th Qrder peak amplitude of
( + 13 NILS, in one area during full power. This Amplitude
ofCVibration is moderate for this Class Carrier. In general
Amplitudes are much lower than this, over the entire area.

b. The same comments as (a), apply for the Gallery
Deck (See Table I(c) ),

PHASE II - The Vibratory Amplitudes recorded on the
deck were moderate not exceeding (+ 5 MILS) (See Table II(s)).
But the shock mount system (includes "C" Mount and Engine
Mount), on which the engine is mounted, amplify the deck
amplitudes to a level which is not acceptable for the engine.i.-
An Amplitude of (+. 18 MILS).which may cause the malfunctioning
on some parts of 'he engine.

Representatives from BUWEPS and BUSHIPS who were present.
during the trials indicated that a now study of the shock mount
system will be made to correct this condition.

PHASE III - The results of this phase of survey (umtomari
in tablesi MI and 11(b)) indicate that the amplitude of
vibration near the Island Bulkheads are moderate (+ 2 MILS)
Increasing as expected toward the free end of the bridge and flae
lot. The maximum amplitude recorded at these points is
+ 23 MILS) at 145 and dropping off to ( + 6 MILS) at 167 RPM)

"(Full Power). The-maximm amplitude of vibration recorded is
considered excessive from the standpoint of being uncomfortable,
since it occurs in an area which is constantly manned by personni
who are engagpd in the navigation of the ship. Moreover, the
peak amplitude occur* close to the air operation speed.

In order to reduce the vibratory omplitudes, the exist
trusses below the flag plot should be extended to the Bulkwftrk.
See. Pe. (a) 1 .(Pjlan No. CVA64-1351.430, Alt. "K").

6
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1, m- LZ

A dookside vibration survey was conducted on the No. 1 Ship Service 10OKV
Diesel Generator. The results of the Puaoy indi6ate a predominant
first order vibration which is excessive in the fore ind aft directions at
both the aft and forward ends of the diesel engine (point C and D an sketch,
page 3 ). The data also indicated an excessive vibratery amplitude at
forward end of the DC exciter in the vertical and fore and aft directions.
(Point A on sketch, page 3 ).

2, Personnel tontaoted:

IS. Arnold - Engineering Officer, AG 9

3. Details of Survey:

Vibrations were recorded in the three principal directions at the points
indicated on sketch,,(page 3) utilising an Askania hand Vibrograph with a 5sl
feeler probe. Readings were taken with the generator operating at no load.

Name plate data:
Diesel Engine: OM Model 3-268A
Generator: G.E. - 125 [VA- 1200 RPM - 0.8 pf

44OV - 3 phase - 60 cycle

4. Results:

The results of the survey indicate excessive vibratory displacement
amplitudes at the exciter end and at the top of the diesel engine. The data
is tabulated on page 3

5. Conclusions and Recommendationst

In order to reduce vibration amplitudes to acceptable limits the following
checks should be made and corrective action taken where necessary.

a. Check the coupling between the diesel eangine and the generator for

alignment.

b. Check the D.C. Exciter for the foeloving.

(1) Correct mounting of housing.

(2) Aligment.

(3) Balance of rotor (together with generator rotor).



0 Oehoek foundation and igino Sub-baso for cracks. Check bolting
for tightness.

d. Check to insure that vibration isolating material is installed in
accordance with manufacturers instructions, that in with proper loading and
proper tako-up.on bolting.
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1. Brief S azy z.

Underway vibration readings were taken on the hulls main
turbines# reduction gearsj shafting and propellers during the
sea trial of the U88 WAIF (D086$). The ship embarked from the
New York Naval Shipyard at 0630 on 2 Peb. 1962 and returned
at 1500 on 3 Feb. 1962. The hull survey indicates a satisfactory
condition with respect to vibration. Uhe main propulsion survey
indicates satisfactory conditions at the recorded speeds
(280 rpm in machinery room #1 and 247 rpm in machinery roam #e).
Had the ship gone up to 804fu41 power (316 rpm) the data
indicates that there may be an unsatisfactory condition.

NMTl: Rpm refs" to shaft revolutions par minuto unlees

otIlepwise nludicated.

2. Porponnal Contacted:

LT (JG) Thearl* -MSg. Off. US5 WARN (DD865)

3. Details of Surveyt

Data in the main propulsion plant machinery rooms was taken
with an Askania hand vibrograph with a 20:1 feeler tube. Vibra-
tion readings were owbtined for all bearings on the main propul-
sion machinery in the three principal directions at 280 rpm in
machinery room #1 and 247 rpm of the shaft in machinery ropm #2.

The ship did not maintain 80% full power (316 rpm) for any
appreciable length of time, thes6fore, readings at that speed
were not takenin the meohinery spaces.

An Askania universal vibrograph with a 20l magnification
ratio was used in the gun director (02-74-0) to obtain hull
vibration through the range 87 rpm-XOrpp in the sthwartship
direction.

4. Results:

a. Hull 4atp reworded listtho oun director indicated a
satisfactory eeidltifn with respeot to vibration. A maximum
single amplitude of 5.2 mlle at a speed of 310 rpm was recorded.

I



b. A -single amplitudeAvibration 6f .75Ain the athwartship
direction at high pressure turbine frequency (14700 opm) was
found at the cri•sinS turbine reduction gear bearing in machinery
room #1 (280 rpm). M the ship attained 80%, fl power (316 rpm)
the data indicates that the mplitude of vibration may be above
the allowable limits

c. A singe a mplitude of vibration of .50 mils in the
athwsrtship direction at high pressure turbine frequency
(3900 Opa) was found at the cruising turbine reduction gear
bearing in machinery room #2(427 rpm). Had the ship attained
80% full power (316 rpm) the data indicates that the amplitude
of vlbrqtion may be above the allowable limit.

5. Recommendations:

a. It is recommended that as a result of the vibrations
obtained (para 4 above) a full vibration survey be conducted
through a range of speeds up to 80% full power (316 rpm) on
the two high pressure turbines only, on the next trial.

b. NQ hull work Is required.

6. Advanced information was given to Code 212 P. and E.
via Code 244 QP 6 Feb 1962.

2
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1. Bie•loSum':,

An underway vibration ifWVo* was onaduoted on the main
turbines, reduotlon gear, 0'haft~lqg nd propellers fturing
the pro-repair, sea trial of the VS3 COMN (DW66). The ship
embarked from the Charleston Naval Ihipyard at 0900 on
13 Xar 1968 and arrived at the New York Naval ShipyW at
1200 on 15 Xar i96;.

The resules Indicated that there were no exeessive
vibrations in the areas iznpooto4,

to kru*134' -U.Of. S CfnI (t)D866
1& (0) Xaure -Ship Supt .)NavshiMN-4K.

3. Dtfils of tbnowy

a. Draft: Pwd, 12' 6"; sean, 13'1 Aft, 13' 64r
Displacement: 3030 tons

b. D4ta In the main propulsion maohinery rooms was taken
with an Askanta hand vibroaraph with a 20:1 wanifioetion
probe. Data was recorded at all bearing., In the three
principal direotions, while at 80%• il power (316srpm).
The bull survey was conduoted at the bile of the main Sun
direotor (02 level, ft I.). AthwartahipivIbratlone were
recorded at 10 rpm intervals in the speed range of 125 to
335;arpm, with 5arm intervals thru the critical ranges
(approx. 23' and iOsarp). The instruxient used to reoord
the athwartshrjhihl vibrations was on Aslknia Universal
vibrogaph set for 20:1 masgnifiction.

e. Bach propulsion unit. onsists of an B.P1. M L.r.
tuarbi fle tbly connected to dqdlo reduotton at.estlated
gears. The cruising turbine ts oonneoted to the I.Pe
turbine by means of a sirn0.e r*dluetion Sear and pinion.

a ro '. -. *



a. From the standpoint of vibration, the analysis of
the main propulsion machinery data, indicates satisfactory
condition of the main turbines and reduction gears. Maximum
amplitude of vibration was found to be + 5.7 mils * 5.3 cpa
(prop. blade frequency). This was recorded at the forward
end of the L.P. turbine in MMR #2 in the athwartship' direc-
tion. This value is well below the accepted maximum. See
page 4 4or recorded dAa.

b. From the standpoint of vibration, the analysis of
the hull data also indicates a satisfactory condition of
the main propulsion shafting and propellers. The maxamum
amplititude of vibration recorded was + 2.1 mile @ 325srpm.
Accepted maximum for this class ship as per reference (a),
Ist2O mils. See page 5 ..,for recorde4d Ja*a.

5. Conclusions and Recommendations:

From the standpoint of vibration, no work is necessary
on the main turbines, i¶•1ction gears, shafting or propellers.

6. Advance information was given to Code 232 on 16 Mar 1962.

S 2 aof
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1. Brief Summary

A d•s•kide vibration and noise survey was conducted on the No. 3,
600 kw ships service turbine-generator set. Analysis of the vibration
data, which was taken at operating speed (1200 RPM), indicates no
excessive vibration. (See Sketch 1 on Page 3) Yet, readings taken at
540 RPM reveal excessive vibratory displacement amplitudes at both
turbine bearings. (Station A & B on Sketch 1) Sound level readings
taken in this space also indicate a higher than allowable decibel level.

2. Personnel Contacted

Mr. Luchart - Code 232

3. Details of Survey

a. The No. 3-600kw turbine-generator set consists of a @team
turbine driving the generator through a 8,3 to 1 single reduction gear.
The speed is controlled by the speed governor, mounted at the top end
of the oil pump drive shaft, which is driven from an extension of the
low speed reduction gear by means of a worm gear drive.

b. Nameplate Data

(1) Turbine Mfg.-General Electric - 6 Stage, 10022 RPM kIAted
at 585 psi inlet steam at 855 0 F.

(2) Generator Mfge-Gweral Electric - 6 Pole 600kw, 1200 RPM
450 volts.

c. Vibration data was recorded on the No. 3 - 600kw turbine-
generator set at all bearings and foundation locations as shown on
Page 3 , Sketch 1, utilizing an Askania Hand Vibrograph with a 20:1
feeler tube. Readings were taken with T-G set operating at 1200 RPM
(Rated RPM) at both load and no load conditions. Vibratory displace-
ments were recorded in the three principal planes whenever possible.
The measurable vibrations indicated a safe operating condition at this
speed. It was noted by Ships Force that large amplitudes of vibration
existed at a speed of approximately 600 RPM. When the speed of the
unit, under no load conditions was stabilized at 540 RPM, readings
were taken, and the results collected revealed excess~e vibratory
displacements at both turbine bearings. This measured vibration of

± 6o75 Mile @ 4450 CPM (tubine frequency) in the vertical direction



well exceeds the allowable + 1.2 Mile at this frequency.

d. A noise survey was taken simultaneoualy with the vibration
survey. All sound levels and associated Band Widths were detected
utilizing a General Radio sound level meter and matched octavo
band noise analyzer. Sound level readings were recorded with the
ship's ventilation operating and with the No. 3 T-G set operating at

load and no load conditions. During load condition of No. 3 unit,
the No. I unit, was operating under no load. (Corresponding to
Condition A on Page* .) The situation was reversod for Condition
B, Page If. Data indicated an unsatisfactoy condition in this
space in the 1200-2400 and 2400-4800 Band widths. During the
entire sound survey No. 2 unit was inoperative.

4. Besults

F. Prom the standpoint of vibration the value of + 6.75 Mils.@
"50 CPM i* beyond the allowable limit at this frequency.

b. From the standpoint of sound level, we have an adverse
operatinS condition. The 97.5 decibel level in the 1200-2400 CPS
Und vi~dWiAs above the specified allowable limit.

5. Conclusions and Reommendations

In order to reduce vibration amplitudes and sound levels the follow-
ing is reocimnded:

a. Dynamically t1balance, turbine and generator shafts with

respective pinion and gear attached.

b. Check turbine shaft alignment.

a,. Check turbine rotor for loose bladingo'

d. Check both pinion and gear for proper tooth contact and excess-
ive wearo

,.6. Advance Information was given to Codes 213A and 232 on 12 March
1962*

2
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1. Brief Summary:

A vibration survey was conducted on the No. 3C2 forced draft blower on

9 February and on the No. 3A2 forced draft blower on 31 March 1962. Results
of the surveys indicate excessive vibration amplitudes in both units.

2. Personnel Contacted:

CPO Buce - CVA42

3. Details of Survey:

The survey on Blower 3C2 was conducted enroute Bayqane, N.J. to New York
Naval Shipyard with the boiler cold. The survey on 3A2 was conducted at
dockside,. An Askania Nsnd Vibrograph with a 20 to 1 feeler tube was used to
take readings in the three principal planes, where possible, at the bearings
(See page 3 ). The speed of each unit was varied by increasing the chest
pressure at the turbine in stepped increments. The Tachometers mounted on
the units were inoperative. The data is tabulated on page_4_..

4. Results:

Analysis of the data indicates excessive first order vibratory displace-
ment amplitudes on both units and high amplitude one half order vibration
of unit No. 3A2. Maximum readings for unit No. 3A2 were +1 mil at 76 cps
(first order) and 1.5 mile at 40 cps, 35 cps and 33 cps (1/2 order).
Maximum displacement for unit No. 3C2 was ± 1.25 mile at 85 cps (first order).

5. Conclusions

The two units are considered to be vibrating excessively. It is
recommended that both units be dynamically balanced and the bearings and
shaft checked for proper clearance and alignment during the next avail-
ability. It is further recommended that the structure in the vicinity of
the exhaust ducting of unit No. 3A2 be reinforced and any missing or
damaged structure be replaced or repaired.



•.RESULTS (CONTID)

floor of the building as shown In the sketch on page 4
The foundation was visibly pounding against the floor
of the building during the surveyand the concrete in the
area was beginning to crumble. Further more, the piping
in the vicinity of the compressor and cooler was vibrating
excessively.

5. CONCT3USIONS AND RECOMMENDATIONS

The amplitudes of vibration detected are considered to
le excessive and its effect upon the environment is
detrimental to continuous operation. Several possible
solutions are offered in order of preference. However,
the fr•t should be instituted no matter which of the others
is chosen.,

A. Install flexible connections in the piping between
the compressor and the building. Consider the cooler as
part of the building.

B. Increase the mass of the foundation to at least
30,000 pounde in the shape of a solid rectangle rather than
the present Tee shape. Isolate this foundation from a sub-
foundation set in the soil with wateirproof paper and vibra-
tion insu]ting cork (such as "vibra-cork manufactured by
Armstrong Cork Co.), the thickness to be determined from
the loading and the cork manufacturers design data. See
sketch "A" on page .

C. IncreAse the mass of the foundation to at least
30,000 pounds in the shape of a solid rectangle. Use vibrat]
insulpting cork between the foundation and the floor of the
building. See sketch "B" on page 1 .

D. Use the existing foundption. Break up the floor
in the vicinity of the foundation to allow for the insertion
of vibration insulating cork between the foundation and the
building floor, This will not appreciably reduce the mag-
nitude of the vibration, in the compressor, but, it will
reduce the transmission of the vibration to the building and
surrounding area. See sketch "C on page. ..

3,
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1. BRIEF SUMMARY%
An underway vibration investigation was conducted 'op the
Nb. 2 cruising turbine and crz~tising .turbine reduction gear.
Analysis of the yibration -data reveala, excessive' 4ibratory
amplitudes at tho torwaird bearing of thedOruising turbine
at 192 and 247 shdft'RPM. A'Iknocking noise was also evidept
at the abov6 mentigned speeds.

2. PERSONNEL C21TACTED

Lt. Mill'er Eng'. Officer (DD 843)

3. DETAILS 'URVEY

Vibration readings were taken on the No. 2 cruising tirbine
and cruising turbine reduction gear at the r~quest of trial
members. These readings,'were recorded at 139, 192 and 247
shaft RPM in the three principal planes utilizing' anl Aikania
Hand Vibrograph wi-th a 20i1 Feeler Tube. 'Analysis af this
data indicated a maximum vibratpry displdement amplitude
of'+ 2.13 mils'at 69,.ops XH.P. turbine frequency) which is
welT In exceps %of the alloyable amplitude at this fretquency.
Additional vibration readings were requested by sh~ps, force
at 1/3 backing ('38 $RP?4), 2/3 backing (05 SRPf). and full
backing (150 SRPM. The data collected under baoking down
runs indicated a satisfactory condition of vibrotilon at
these speeds.

4. RESUTS:

Analysis of the data taken at 192 and 247 shaft RPM yielded
excessive vibratory displ;acement amplitudes of + 1.25 mils
maxjimuln and + 2.13 milsmaxipmuw respectively, b~th at H,.P..
tutbine frequency. 4'Refer to dat'a sheet Page ( •).

5. *9ONCLUSIONS AND RECOMM8NDATIONS

a. In order to reduce the excessive vibratory amplitudes the
followihg is recommended:

1() Check H.P. Turbine, Cruising Turbine, and Crutsing
Turbine R1duction Gear Bearings for alignment and cldarance.

(2) Chqck forWard foubdation bolting., '1
(3) Should the above (1) and (2) yield a satisfactory

installation condition of alignbient and bolting, dynamically
baleme H.P. Turbine Rotor.

b. It is also recommended that a post r~palr vibration sixrvey
be conducted durinj the first available tzial.

6. Advance information was given to. Code 212 on 22 March 1962.

SHEET 2 of 3
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1. BRIEF SUMMARY:

A dockside vibration and noise sarvey was conducted
on the No.l, No. 3 and No. 4, Ships Service Turbo-
Generator Sets (1250KW). Analysis of vibration Jata
recorded at operating speed 03600 RPM), indicates no
excessive vibration, while sound level readings taken at
the No. 3 and No. 4 T-G sets inoicates a higher than
allowable sound level. Similar noise readings taken at
the No. 1 T-G set reveals a satisfactory sound level.

2. PERSONNEL CONTACTED

W.O. Cary CVS-9
W.O. Luders CVS-9

3. DETAILS OF SURVEY

a. The Turbo-Generator Sets consist of a steam turbine
driving the generator through a 2.02 to 1 single reduction
gear. The speed of the unit is controlled by a centrifugal
type speed governor.
b. NAMEPLATE DATA

(1) Turbine Mfg. - General Electric -7938. RPM,Throttle
Steam: 525 psi and 825 OF.

(2) Generator Mfg - General Electric - 3600 RPM, 1250
KW, 2 PolejContinuous DutyA.C,

c. Vibration readings were taken on No.1, No.3 and No.4
Turbo-Generator Sets utilizing an Askenia Hand Vibrograph
equipped with a 20:1 feeler tube, while the respective
units were operating at 3600 RPM and 500 KW Load.
Vibratory displacement amplitudes were recorded in the
three principal planes at all accestible bearings and
foundation locations.

d. Noise surveys were taken simultaneously with respective
vibration surveys on the No. 1, No. 3 and No. 4 Turbo-
generator sets. All sound level and associated band width
readings were detected utilizing a General Radio Sound Leve
Meter and matched Octave Band Noise Analyzer.

(See Sketch pS g ).

4. Results:
No. 1, No. 3 and No. 4 TG Sets are all within the

allowable limits of vibrations. However, units No.3 and No
4 have excessive noise in the 1200 to 2400 and 2400-4800
octave band widths. These high sound levels are detriments
to personnel standing watches near the unitand indicate
a malfunctioning of unit No.3 and No.4.Turbo-Generator Set
No. 1 is operationally satisfactory.

2



5. Conolul"O Snd BeImeundstiona.

In order to redueo sound levels in the Ns.3 and No.1
T-G sets the folloving is roominded.

(a) Check $enerator rotor sligraft for propo, air gap.

(1) Oheok tooth contact bhtvafn pinion and gear.

(c) Cheok all gear bearings.

6. Advance Information given to Code 211, S April 1962.

3
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1. Brief Summary:

A vibration survey was conducted on the No. 3C2 forced draft blower on
9 February and on the No. 3A2 forced draft blower on 31 March 1962. Results
of the surveys indicate excessive vibration amplitudes in both units.

2. Personnel Contacted:

CPO Buce - CVA42

3. Details of Survey:

The survey on Blower 3C2 was conducted enroute BayQnne, N.J. to New York
Naval Shipyard with the boiler cold. The survey on 3A2 was conducted at
dockside. An Askania )fond Vibrograph with a 20 to I feeler tube was used to
take readings in the three principal planes, where possible, at the bearings
(See page 3 ). The speed of each unit was varied by increasing the chest
pressure at the turbine in stepped increments. The Tachometers mounted on
the units were inoperative. The data is tabulated on page 4.

4. Results:

Analysis of the data indicates excessive first order vibratory displace-
ment amplitudes on both units and high amplitude one half order vibration
of unit No. 3A2. Maximum readings for unit No. 3A2 were +1 mil at 76 cps
(first order) and 1.5 mils at 40 cps, 35 cps and 33 cps (1/2 order).
Maximum displacement for unit No. 3C2 was + 1.25 mils at 85 cps (first order).

5. Conclusions

The two units are considered to be vibrating excessively. It is
recommended that both units be dynamically balanced and the bearings and
shaft checked for proper clearance and alignment during the next avail-
ability. It is further recommended that the structure in the vicinity of
the exhaust ducting of unit No. 3A2 be reinforced and any missing or
damaged structure be replaced or repaired.
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1. BRIEF SUIMMARY

An underway vibration survey was conducted on the hull and the main
turbines and reduction gears in both #1 and #2 main machinery rooms. Hull
vibrations are a measure of shafting and propeller vibratory performance*
The ship embarked from the New York Naval Shipyard at 0645 and returned'
1930 on 14 April 1962. The results indicated that there were no excessive
vibrations in the areas inspected. The ship iras brought up to 80% full power
during the sarvey.

2. PERSONNEL CONTACTED

Lt. Datamach - Engineering Officer DD 850

3. DETAILS OF SURVEY

Vibration amplitudes were recorded in the three prinoipal direations on
bearings of the main propulsion turbines and on both forward and aft ends
of the reduction gears. Readings were taken with an Askania Hand Vibrograph
utilizing a 20:1 feeler tube at 315 shaft RPM,

Additional readings at 192 shaft RPM at the cruising and L.P. turbines
in engine room #1 were requested by the ship's force. Data Indivates
small amplitudes of vibration at cruising and HP turbine frequencies* These
two separate vibrations beat against each other and are the probably cause

of the noise noted by the ship's force. No~#n.Visfactory sonditions exist.

The main propulsion shafting and.propeller survey was conducted utilizing
a Universal Askania Vibrograph, set for 20:1 magnification. Data was recorded
in the athwartship direction at the base of the pn:. gun d* ,(02 0leve-F:ame 74

This location is considered to be &. reference point for this class of ship
(DD710 Class). Readings were taken at 10 RPM intervals in the-speed range
of 160 to 320 shaft RPM with 5 RPM intervals through the critical ranges.

4. RESULTS

The data collected indicates no excessive vibration of the main propul-

sion plant at 80% full power, 315 shaft RPIM. This was the maximum speed
obtained during the survey. The maximum singular vibratory displacement
amplitudes were + I mil @ 91 cps recorded at the forward end of the #2
cruising turbine in the fore and aft direction, and + 2.7 mle @ 22 CPS.
(prop, blade frequency) recorded at the forward end of the #2 HP tubbine in
the vertical direction.

2..



4. RESULTS (Continued)

Analysis of the hull data indicates satisfactory condition of the propul-
sion shafting and propellers from the standpoint of, ibration. The maximum
singular vibratory displacement amplitude recorded was + 8 mile at 310 shaft
RPHf itt ethe r.%ts~p Cle; Ct

5. CONCLUSIONS

From the standpoint of vibration, the hull, main turbines, reduction
gears, shafting and propellers are satisfactory.

2.
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1. Brief SummarZ:

An underway vibration survey was conducted on the hull and
the main turbines and reduction gears in both #1 and #2 main
machinery rooms. Hull vibrations are a measure of shafting
and propeller vibratory performance. The ship embarked from
the New York Naval Shipyard at 0630 on 8 May 1962 and returned
at 1630 on 9 May 1962. The results Indicated that there were
no excessive vibrations in the areas inspected.

2. Personnel Contacted:

LT Comey -Engineering Officer DD853

3. Details of Survey:

Vibration amplitudes were recorded in the three principal
directions on bearings of the main propulsion turbines and
on both forward and aft ends of the reductlon sears. Readings
were taken with an Askania Road Vibrograpb oti..sing a 20:1.
feeler tube at 315 shaft RPM.

The main propulsion shafting and propeller survey was
conducted utilizing a Universal Askania Vibrograph, set for
20:1 magnification. Data was recorded in the athwartship
direction at the base of the main gun director foundation
(02 level - frame 74). This location is considered to be the
reference point for this class of ship (DD 710 class). Readinp
were taken approximately at 10 RPM intervals in the speed range
140 to 330 SRPM with 5 RPM intervals through the critical
ranges.

4. Results:

The data collected indicates no excessive vibration at
the main propulsion plant at 80% full power, (315 SRPM).
This was the maximum speed obtained during the propulsion
plant survey, The maximum singular vibratory displacement
amplitudes woro • I mil @84 cps recorded at the forward end (.P.T
of the #2 cruisiig turbine in the athwartships direction
and+6,5 mils @ 22 cps (prop0 blade frequency) recorded at the
forward end of the #2 HP turbine in the vertical direction.

.. 1



4. Results: (oont'd)

Analysis of the hull data indoatts SatitlfaototY conditiot
of the propulsion shafting and pwopol)erso froi tb standpoint
of vibration. Th feit$nu S111 0 atlW Vibtowy, OSplaoo6lmnt
amplitude reoorded was + 12 mite at 310 shaft Rt1M.

5. Conolusions and Reooiuen•stiOn. +

From the standpoint of vibration the bull, Wain turbines,
reduction gears, shafting and propellers are satisfaotory.
To prevent vibration problems In ta future it is reoommended
that the oasing, coupling covers and toundation bolts In the
area of the #2 cruising turbine -rdtaotion Soar be obeoked for
tightness.

6. Advanood infopmation was giv* toS 0q4d 212 on 11 Pla 1962.

... . . . . . . . . . . . .. .

~~~~~. . . . . . ..... ... ... " . .-: .o +j •.... .. .. .
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1. Brief Summarv

Underway vibration surveys were conducted on
USS WARRINGTON (DD843) on 30, 31 March; 9, 10 April$
19 April; and 25, 26 April. The data indicates excessive
vibration at the forward end of the #1 cruising turbine
at high pressure turbine frequency. It is recommended
that the high pressure turbine rotor be balanced and
aligned at the next availability.

2. Brief History

a. On 14 April 1961, enroute Newport, Rhode Island tc
Brooklyn, New York, a pre-FRAM vibration survey was con-
ducted on the USS WARRINGTON (DD843). The results of
the survey indicated a satisfactory condition of pro-
pellers, shafting, reduction gears, HP,LP, and cruising
turbines. However, excessive fourth order vibration, witk.
respect to the shaft (21 CPS), was experienced at the
forward end of the cruising and LP turbines in machinery
room #2. The following recommendations were made:

(I) Accomplish ShipAlt DD710-1152, "Replace
turbines turbine support flexing plate bolts".

(2) Inspect flexing plate assembly for distortion
or damage.

(3) Inspect turbine mounting bolts for tightness
or failure. In a like manner inspect cruising turbine
mount bolts.

b. The following work was then accomplished during

the availability.

(1) The above recommendations were accomplished.

(2) Rotors were taken out and dynamically
balanced, 12th stage modified, and additional
bladings were modified.

(3) Clearances were checked and the rotor alignep

I.



2. Brief History (Cont'd)

c. On the 21 March 1962 during Builders Trials, vibration
readings were taken on the #2 ziachinery plant at various
speeds. Excessive vibration was found at the forward end
of the cruising tgtrbine at high pressure turbine frequency.
Readings were not taken in machinery room #1 •due to a
leak in the horizontal joint of the H.P. turbine.

It was recommended that the high pressure turbine,
cruising turbine, and cruising turbine reduction gear bear-
ings be checked for alignment and olearanoes and a check
of forward foundation bolting be made. Should these checks
yield a satisfactory installation of the componentsathe
high pressure turbine rotor should be balanced.

d. The following work was accomplished after the Builder's
Trials.

(i) The No. 1 high pressure turbins casing was lifted,

the leak corrected, clearances checked and the casing rbplacýd

(2) The No. 2 high pressure turbine casing was lifted,
clearances checked, and the casing replaced.

e. The following is a report on the trials held between
30 March 1962 and 26 April 1962.

3."' Personnel Contadted:

Lt. Miller Eng. Officer (DD843)

4, Details of Surveys.

a. The main propulsion shafting and propeller vibra-
tion survey was conducted using a universal Askania Vibro-
graph set for 20:1 magnification . Data was recorded in
the athwartships direction at the base of the gun director
frame 74 - 02 Level. This is considered to be a reference
point for this class ship (DD710 class). Recordings were
taken at 10 RPM intervals in the speed range of 140-315
shaft RPM with 5 RPM intervals through the critical ranges.
(Approx. 235 shaft RPM and 310 shaft RPM).

j. . .z. . .. . .



4. Details of Surveys (Cont'd)

b. The main propulsion turbines and reduction gears
vibration surveys were conducted utilizing an Askania
Hand Vibrograph with a 20:1 feeler tube. Data wia$
recorded at all bearings in the three principal directions
Results are tabulated on pages ("-IJ).

5. Results of Surveys.

a. On 30, 31 March a hull andM maýnpropulslon *ur-
vey was conducted, while the ship was running at 80%
full power (315 shaft RPM).

(1) Analysis of the hull data indicates a satis-
factory condition of the main propulsion shafting and
propellers from the standpoint of vibration. The maximum
singular vibratory displacement amplitude recorded was + 5
Mile at 305 shaft RPM .

(2) Analysis of machinery room #1 data indicates
large amplitudes of vibration at the forward end of the
cruising turbine in the fore and aft direction. The
maximum singular vibratory displacement amplitude was +1.
Mile at 83 cps (high pressure turbine frequency).

(3) Analysis of machinery room #2 data indicates
large amplitudes of vibration at the forward end of the
high pressure turbine in the vertical direction, and at
the forward end of the low pressure turbine in the athwart
ships direction. The maximum singular vibratory displace-
ment aplitude at these points was 11 mils at 22 cps fourth
order with respect to the shaft). Theo* are propeller
blade induced vibrations which are transmitted and
amplified by the hull and foundation.

b. The following recommendations were made.

(1) Hull - no work necessary

(2) Machinery room #1 - it is recommended that the
cruising turbine and the high pressure turbine be observed
for an increase in vibration and an additional survey be
conducted on main propulsion plant #1.

(3) Machinery room #2 - check bolts of the founda-
tion and covers for tightness in the area of the low and
high pressure turbines.

3,



c. The following work was accomplished:

(1) A new flexible coupling was installed between the
#2 high pressure turbine and the #2 cruising turbine.

(2) The #1 high pressure turbine casing was lifted, a
leak in the horizontal joint fixed and the casing
replaced.

d. On 9, 10 April 1962, the ship went out on P.A.T. A
vibration team was not on board therefore no vibration
survey was taken.

(1) The #1 H.P. turbine vibrated at 20 knots to the
extent that the ship force and INSURV felt the vibration
to be excessive and limited the speed of the shaft to
well below 20 knots.

(2) The number two shaft wiped a bearing andwas locked.

e. The following work was accomplished after this trial:
(1) A new flexible coupling was installed between the
#1 h.p. turbine and the #1 cruising turbine.

(2) The #1 h.p. turbine casing was lifted. A piece
of asbestos was found caught between the rotor and the
turbine casing. The rotor was lifted, clearances oheoked,
and the rotor and casing replaced.

(3) The strut bearing was replaced on the #2 shatt.

f. On 19 April 1962 a main propulsion plant survey was
.....4onduoted at various speeds (15, 20, 25, 30 knots, and

full power).

(1) Analysis of machinery room #1 data taken& during the
full power run indicates excessive vibration at the
forward end of the cruising turbine in thb athwartships
direction. The maximum siqgular vibratory displacement

* amplitude at this point was +'2.75 mile at high pressure
turbine frequency (94 cps).

(2) Analysis of machinery room #2 data taken daring 80%
full power indicates a satisfactory condition of ualn
turbines and reduction gears with respect to vtbrjtian.
The maximum singular vibratory displacement amzitdos
was + 6 mils at 21 cps-at the forward end of the low
pressure turbine (propeller blade frequency.)

14



g. The following zeoomMndations pez'. mV s:

(1) The foundation bolts of tUS #1 high pOSSUmv
and the #1 cruising turbine be chocked for tigltW*es

(2) #2 propulsion plant - no work nsecediary.

(3) An additional survey be taken on the #1 h.p,
turbine and the #1 cruising turbine diuring the mot

h. The following work was accomplished:

(1) The foundation bolting was chook for tightness
and loose, bolts tightened. -.

i. On 25, 26 April 1962, the ship went out on a second
P,A.T. Readings were taken at 80* full power.

(1) Analysis of machinery room #1 data indicates
exoessive vibration at the for~ward end of the oriaiuisn
turbine in the athwartships dirsetion. The Mogiu
singular vibratory dilsplioesent aplitub at *%.*Us Poi

.. +was _.2.1 mile at high pressure turbine tfMqum•y,
(84~ cis).

(2) Analysis of machinery room #2 data reveals *
satisfactory condition. +

'6. Final Conclusions and Recommendations.

(1) Mall- no work necesesaryi.

(2) The excessive vibration. (2.1o ilq4 6 84 epS)
-at the forward end ofecruising turbine is being indw4i
by the high presurae turbine. 1t is roeomended that
at the next availability the high pressure turbine
rotor be taken out and dynamically balanced, n4
realigned when replaced.

5
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USS WARRINGTON (DD843)
HULL VIBRATION DATA
ATHWARTSHIP DIRECTION

30, 31 March 1962
SHAFT + S. A Shaft + S.A
R.P.M CPS Flila REMARKS RPM CPS Mile REIARKS

1*0 9.3 neA. Prop.,Fqo e30 3.8 .5 ;hart prcslc•0 10 if5 235 .o9 •.75
160 10.7 1 nest " 2-0 .9"

7o 1L. ;1e1. 3 n.1 1 _ _"

12o0 nest . 2"0 .2 1.7
190 12 no " 2 .1200 _13.,3 ne, . 1 210 k.• .5

1 l . 0 he,,. "2 80 h .7 .7
220_ 7 new 290 1__._2_

S300 5 3"

I0 't .I ER

310 5.1 4- "

3-1

IMI1O 140 160 J.O0 220 20 PZh0, MO 300
3>HAFT R PM,



U35d WARRINJGTON FDSA43
DATA 6TAT1 ONJ6

TURkbINW

TURBINIF

H.P.

REDUCTION GEARS
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VIBRATION DTA
30v 31 Maroh 1962

NACH pm #1

Direction BOA Mile MPCHIhaYt
8TA Vertical Athwart Fore & Aft RPM ,marks

,3 .7 1.0 84 315 H.PRTu'b. Prequeney

nell1 *5 neg1 84 315 ILPTurb.* Frequency
B 1*25 1*5 1.25 11 2nd order shaft

O 1.0 negI neg! 11 315 2nd order shaft

D negl 04 .25 84 315 H.P. Turbo Frequency

L 04 A6g6 2 11 318 2&d or4e shaft

F negl negl negl - 31$ - -

G Trace .3 negl 84 H.P. Turb. Frequenoy
negI 1 1 1 15 2nd Order shaft

H - 1 .7Fi negl 11 315 2nd Order shaft

S anegi negi negi - 315 - -

M ALCHINERY MIk.
Direotion , SA Mi•E - HT

STA Vertical Athwart Fore a Aft OM ine aArks

Aail n ne*l 84 H.P.*Trbo Iraq*
1A 12 2 1.7 22 Prepeblade Fie

a 5,5 trace 1 22 $15 Propoblads Freq.

o 11 trace Traoe 22 315 Prop.blade Freq.

D negl negl negl - 315

I negl 4 3.5 22 315 Prepoblade Freq.

1 1.3 1.3 4.5 22 315 Prop~blade Freq,

G negl 1 2 22 515 Propeblade Preq*

H 1 nekl 4 22 315 ?rorblads Freq,

' 1 11 3 22 815 Propoblads Freq,

, V,
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VINURATION DATA
14. April 1*96

STA DI sa SaArt eak

A nge!. .. 5.. nejzl J 190 _H F.TUMOE, rqnAol I .,O5 prop.blade freq.

B .65. nol. nei _ 1.2 190 ,ooo blade tre.

C .65 1.0 negl 12 190 prop.blade freq.

D eL -D- 19-

.12 M7V 642 315 H.P.Tu. freq.
A n negi - 222 pmp blade freq.

B .12 .12 negl 22 315 prop blade freq.
2 7 -- .2" prp b-ia req.

.negl .- .... 315 H.P.Turb.afeq.
negi 3 _____04_____Sne 1 I .•5 ' .63 "84 ,... . '~ ~ ;f r q

D " .7 . 7I 2 e l .... " 2 31S" ?ro.. ..
D -7 nog] 2 - rop blade freq.

E Trace Trace Trace 84 315 H.P Turb.Freq,

"F Trace Trace Trace 22 315 prop blade freq.

G Trace Trace Trace 22 315 prop blade freq.

. 1. 5 2l 3s5. .JIJ k blade free,

S• vU_ Power

STA, Athwart.,
A Fwd 2.75 94 H.P.TurbFreq.

A: M • 2.0 94 m.P.Turb.Prq.
A Aft 1.25 94 H.P. Tub.PFeq.

C Pwd Negl -

.21.... H. .... F'

D -~~~~.44 ;:'rb

J6



-rciojo+jS-A: Mile jCPS ShafI
STA Verti ST Athwiart,--e& ItRW ~ m~
A .25 1ý' Trace 51 190 1 P4\irb. freq.

B 12 egi nogi 51 190 8U1.ftrb. t'wq.
o negi negl negl - 190
D negl negl nogi 190-

E ng nogl neg J. -t 190
F negi negi fogi I"19
G nigl neg2 ra*C1 4

H negi negi negi - 190______

* .nogi negi riegl 190

A .9 1ý3 .25 466 2Ai7 .P.Nitrp.foq.
B .2 _ _5__ '66

.____ 6 16 247 POP la npsj
1 16

D negi Magi nogl - -

I nogi regI ngi -

.25 ~~~ .F pbfreq.

______22 315 irop f.ias rq.g

~ 315
Dnel.25 2.5 Z

9 ol 1.25 1.25 22 315 vmp bleft freq.

H 1 1,5 1 -22 315 rep bla freq.

I 1.5 6 1 22 315 vOP blade freq.

,I



Vibration Data

25, 26 April 1962

"Machinery Room #1

Direction + SA Mils CPS ShaftSTA Verticl Athwart re& Aft RPM Remarks

A .3 2,1 Trace 84 -315 1H.P0Turb. Freq
"3 2,0 ii 2nd Urder Shaft

B .2 o4 884 315 HoP.Turb.Preq.

C negl .2 - 84 315 H.P.Turb.Freq.

I negl 1 negl 22 315 prop blade freq.

! "?.Machinery Room #2

I{, Direction +_,SA Mils .'_Shaft'STA Vertical Athwart Fore & Aft CPS RPM Remarks

A.i - 84 315 HoPoTurboFreq.

B negl .6 .3 84 315 HP,Turb.Freq.

F 2.0 4.0 22 315 prop blade freqo

I 12 5 1 3i prop blade freq.

4i
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1. Brief Summary:

An underway vibration survey was conducted on the hull,
maih turbines, reduction gears, shafting and propellers
during pre-repair sea trial on the USS PUTNAM (DD757).
The ship left the Naval Operating Base at Norfolk Va.
at 0700 4 June 1962"and returned at 2200 4 June 1962.
The results indicate a satisfactory condition with
respect to vibration in the areas inspected.

2. PERSONNEL CONTACTED:

LT. LEMAR Eng. Off. (DD 757)
LT. BRIDGES Ship Supt. NAVSHIPYD, NYK

3. DETAILS OF SURVEY
a. The main propulsion shafting and propeller survey was
conducted utilizing a Universal Askania Vibrograph set for
20:1 magnification. Data was recorded in the athwartships
direction •t the base of the main gun director foundation
(02 level-Frame 74)near the bridge. This location is
considered to be reference points for this class ship
(DD692) class. Readings were taken at 10 shaft RPM (SRPM)
intervals through the range 150 SRPM to 330 SRPM with
5 SRPM intervals through the critical ranges.

b* Each propulsion unit consists of an H.P. and L.P.
turbine flexibly connected to double reduction articulated
gears. The cruising turbine is connected to the H.P.
turbine by means of a single reduction gear and pinion.
The main propulsion engine and reduction gear vibration
survey was conducted on both #1 and #2 main engines and
reduction gears with an Askania Hand Vibrographp utilizing a
20:1 feeler tube. Data was recorded at all bearings in the
three principal directions while the shaft was operating
at 315 rpm.

o. The ships force reported vibration at 232 SRPM, however
no appreoiable vibration was found at this speed.

4. ~RESULTS:

a. Analysis of the hull data indicates satisfactory condition
of the main propulsion shafting and propellers from the
standpoint of vibration. The maximum singular vibratory dis-
placement amplitude recorded was + 6 Mils at 315 SRPM
as shown on the graph on page 4 ... 0,

This value is well below the aucepted maximum ot + 20
Mils for this class ship. Traces of fourth order (propeller
frequency) were recorded in the lower speed range. In
addition, traces of a 5.5 cps, hydrodynamically excited constant
frequency was experienced in the upper speed range. This
vibration is a function of rudder toe angle, and is peculiar
to this class ship.



S.ROULTS (CONT'D)

b. Analyeis of the main propulsion machinery data indicates
s-tisfaotory condition of the main turbines and reduction gas
T'iheo aximum finular vibratory displacemont amplitude re-
carded *me +_ *, MI at the #1 cruising turbine reduction
edar at 22 apu. (propeller blade frequency) in Vhe vertical

direction. This is a propeller blade induced Vibration and
is not eonsidered excessive.

5,OONCLSIOWS,
a. OPr6m the standpoint of vibration the hullp main turbines,
reduction gears$ shafting and propellers are satisfactory
and ho work is required.

6. Advanced information given to Code 212 on 9 Yw-rne 1962.

.3



HULL VI)3RATION DATA '
USS PUPTNAWK l75

ATHUARTSHIXý D~d'iRO 16

ShaI't

RPM C,: + SA Milo Remarks RPM~ cps, SA Milo Remarks

150 - negi 270 - negi

180 w negi 280 - negi

170 - negi 285 - neg3.

180 - negi 290 n negl

190 - negi - 295 - reg12'-

200 neglg) 300 - neGi

210 - xegl' - 05 negi

220 - negi 310 - negi

225 - nogi 3 15 5.5 2.5 Shaft tfrac

250 ... *. - neg -32 negi

235 6 neg). 325 5.5 6 Shaft~ freq,

240 - 'ii'i( , Shaft f'req,

26t.4.5 10Shaft £r eq 36 5.5- 3 Shaf t f req,

kh~ PR.PM. vst.S.A. Muils

40V 0~ t ~ ?' ;FO A W~ .2;V No J.Z4 20~ XV 23o Zft,' O5~)



VIBRATION DLTA

MAIN MACHINERY ROCK NO.1

STA DIRECTION ;. SA Mile Cpe Shaft Plearks
Vertioal Athwart. Fore & AftRP

-A Traoe negi Tra** 22 315 prop~blade freq.

B negi Trucoe negi 22 315 prop~blade f req.

P negl. negi negi - 315 - -

*D negi negi negi 315 - - -

I Aegl negi negi 3 15 - - -

F negi negi negi 315 - -

G negi neg3. negi 315 - -

H ngg negi negi 315 - - -

I negi 1.5 Traoe 22 315 prop~blade f req.

MAIN MACHINERY ROCK N062

ITA DIRNCTIOK 8 A Nils cps Shaft Remarks

Vertical '-U~t Fore & Aft RPM

A 1.0 3.0 1.0 22 315 propeblads freq.

B 4.5 negi 1.0 22 315 propoblade freq.

C 3.,5 negi negl 22 315 prop.blade freq.

D negi 0.5 1.0 22 315. prop~blade freq.

I negi 0.5 negi 22 315 prop.blade freq.

F Traoe Traue Trace 22 315 prop.blacle. freq.

G negi negi 1.0 22 315 prop blade freq.

h negi negi 3 22 315 prop~blade f req.

1 .5 3 1 22 315 prop blade fteq*



DATA STATIONS
USS PUTNAM

DD 7,57

'TURBINE

L P.
TURBINE

,E C- T,4E .GE,
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1. iUrL.' uesw

An un•weay vibration movy wasee condcted on the bale
eabtting mmnE pollors during pre-repair soe trials of tbe

VUS DLong, 651 Ub.Th ship lof't the Novel Reserve Sos
at Fort Sobqlor at 0900 end returned at 1300 6 Sept 1962.
Th rseults indioeto a misalipmet in the shafting.

.1. lP01nl CO OOntactOd:

Lt. Cdr, NoOlrve CIO, of D3 68t
Lt. Chapman fnineoring Offieor 1 4

3. Detals of ftvw

a, The main propulsion shafting end propeller survey uws
sendeatod utilizing a UnIveusal Asklsaa Vibrograph sot fo

2O0i mapmitoastion, Date was reo"~ La the athwartshij
diraotion at the Pentel soenterlin.9 3 feet forward of

l Starff. n Initil rasdin were taken at 10 SRPW
"revolutions per minute Intwterals t"eq the spood

,nge of 150 SIm m nd 385 Sm with 5 SO ntorials through
the critioal raines (Approx. 185 SN end 31o0 SRPM).

** g, USlYSIS of the el. data Inippt'sa am monataratIstavsf
is"lttie of the maoin prouvtlon do 1 T he. he 1mm :

s~wlatVibratewy diapiecmamt mplitude recorded was 1S Mile
at Cps (first order with respect to the shaft), which Is

Inindietio of a*at wisejigmmet.

a. Ppom the data takenp it in teonmsended that both shatt
be ebeked for allgrment.

6. Advance information wee given tot oodo 12-5 on 10 Sept 1961,

' "• "' • 2"i ' " •. . .

"•• • •," •".•V a.••• " '"'
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1. BRIEF SUMMARY:

Underway vibration surveys were conducted on the main turbi:
and reduction gears during the builders trials, 4, 5 Sept 1962,
and preliminary acceptance trials 12, 13 Sept 1962 of the USS
ESSEX (CVS-9). The results indicate a satisfactory condition
with respect to vibration in areas inspected.

2. Personnel Contacted:

Commander Farley Engineering Officer (CVS-9

3. Details of Survey

Each propulsion unit consists of a H.Po and a L.P. turbine-
flexibly dovndcted to double reduction articulated gears. Tbh:
vibration survey was conducted on #1, #2, #3 and #4 main engine
with an Askania Hand Vibrograph utilizing-5:1 and 20:1 feeler
tubes Data was recorded at all bearings in the three principa
directions while the shaft was running at 240 RPM. A Inter-
national Research and Development Vibration Adalizer was used
at selected points where additional data was required.

4.RESULTS:

a. Analysis of the main propulsion machinery data indicate
a satisfactory condition of the main turbines and reduction ge-
The maximum singular vibratory displacement was + 5 Milo in
the vertical direction on the aft end of the high-pressure
turbine. The frequency of vibration was 17 cpa (fourth order
with respect to the shaft), induced by the propeller blades.
This vibration is not considered excessive.

5. From the standpoint of vibration the main turbines and re-
duction gears are satisfactory and no work is necessary.
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1. BRIEF SUN4ARY.

An underway vibration survey was conducted on the hull,
main turbines, reduction gears. shafting and propellers
during the sea trials of the USS PARKER DoE.369, The ship
left Port Newark N.J. at 0900 and returned at 1700. The
results of the survey indicate a satisfactory condition
with respect to vibration in the areas inspected0

2, PERSONNEL CONTACTED

LT. Hart COc0USS PARKER DE369

3. D'AILS OF SURVEKY

a, The main propulsion shafting and propeller suarvey was
conducted utilizing a Universal Askania Vibrograp'i set for
20:1 magnification j)ata was recorded in the ath**rtships direc-
tion on the fantail five feet forward of the ensign staff,
This position is considered to be a reference point for this
ship. Readings were taken at 10 shaft RPM (SRPM) intervals
through the speed range of 150 SRPM to 390 SRPM with 5 SRPM
intervals through the critical speed range (approx . 3 4 0 SRPM)o

b. Each propulsion plant consists of a hp and lp turbine
flexibly connected to a reduction gear, The survey was con-
duoted 9n both #1 and #2 main engines and reduction oarm
with an Askania Hand Vibrograph utilizing a 20:1 fooror tube.
Data was recorded on all bearings in the three principal diaw-
tions while the shaft was operating at 360 RPM,

o !tZ•LTS

a. Analysis of the hull data indicates satisfactorj. oon-
dition of the main propulsion shafting and propellers frot
the stand point of vibration, The maximum singular vibratory
displacement amplitude recorded was + 9 mils at 360 SRPHo1
This is below the accepted value of + 20 mils.

b, Analysis of the main propulsion machinery data indi-
cates satisfactory condition of the main turbines and reduction
gears. The maximum singular vibratory displacement amplitude
was + 2 mils at the aft end of the LP turbine at 19 cps
(propiller blade frequency) in the fore and aft direction.

.5.CONCLIASP ONS AND fqEC.@l4,VAVoA0'pS
Prom the stahdpoint of vibration, the hull main turbines,

reduction gears, shafting and propellers are satisfactory and
no work is required,

6. Advanced information given to code 1225 on 1 Oct. 1962.
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I•'P At viivio vibration survey was osdiooted an the buillt st.
tOUMs redaeAft'gers, shaftilg and prope•e•l darlgthe sea"t• riu
of the-I 0 (M 685). Tb.e ship seitrked from New Hame at 0700,
26 sotsber 332 and arrived mre now Jorsey 1U0. Tre resuts of the
saxe'pla.dioatOe satisfactory cmdition with respect to vibratiom In the
areas 1inqew*"

2., ?ua, OTAdm .

S apt. Hoyt 0o.. V" OOLTn! (D3 68%)
Lt. lobIunsn b ering Officer (Dz 685)

.3* -j'jQW.. 0 SUIMTf.
3. .1A~ W RURYNlt."

a. The main propulsion shafting and propeller survey was conducted
,ti.ising an Universal ASKANa Vibrograph set for 20:1 magnification.
.ta D w-w recorded in the athwiestips ftreotimm three fest forward of tho

rtbw.Stf. * hs posits is o~nsidered to be a roetrini poin for tka
'ship. AIeadingI' more taken at 10 RafttIX(R ) internl through the.
,ied range of' lO SH to 370 PM with 5 03 intervals through the
cr~ital rza.(Anhiadimateiy 31i0 SMP) witblmth shafts speratkag at the
si** , peed.s were taken on the t.•-nlith the starboard shaft tu-a-

nlg it 5 IPM intervals through the speed range of 335 8RPM to 370 RPPMand
the port shaft turning at 320 331. Readiags ewre also taken at the same
reference podat wi the port shaft turning at 5 SM intervals through the
'Peed afte of 335 SN to 370 WIK and the port shaft turning at 320 aRPm-

b. Each propulsion plant consistse of a turbine, generator and a moto)
driving the shaft. The survey was conducted on both main engines using an
AKANI •and VYbrogwaph utilizsng ., 4•0l feeler tube. Data was recorded on
all boar1g in the three principal. direootiom *I1. the sha was operati,
at 370 W.

a. Ana2lsis of the Mal data Indoate, osatisfactoo oonditiomn of
the n•af propulaio shafting and propellers from the standpoint of vibr%-
tion. M e n singular vibrtor dy plao mmt ampltude recorded was
+ 16 MI at 5I UM.. .This Is boUw the aocepted value of + 20 IOU*

Y~ehull data is plotted on

b. Analysis of the main propubion mohinezy data In•ates
satisfactory condition of the, mai tuwinw, geseators and motors. Tw
mazinuit sintlar. ibratory Lpaeat aq&tud was + 2 gas at 40 -ant
end of -the ORgnrator In the aftwartships dirsotiaalit 2k oIS.(e3

I.

P'' I



N~Sw M*RZ (Cout'd)

5. 0011OELSI(CS A1D RZCQ IDaTIONS:

a. Frao the standpoint of vibration, the bul, main turbines,
main propul2on generators and motors, shafting and propellers are
satisfactory and no work is required,

6. Mdvanoe infomation sent to Oode 1227 can October 1962.

° ..
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1. BRI1F SUMKARI

An underway vibration survy ma oonducted do the hm., main
turbines, reduction gears,, sadfting and propellers daft pre-repar oft
trial on the USS RICH (IM-820). The ship l.ft Portsmouth Naval Bhipyard
in Virginia at 0600, 23 October 1962 and returned to the Naval Operating
Base at Norfolk, Virginia at 1930, 23 October 1962. The results in-
dicates a satisfactory condition with respect to vibmatdia in the a&ro
inspected.

2. PUSOMM, OCUTACTE

CDR, Mason 0,0. US8 RICH (=4-20)
LTJG Peace Sg. Off. USS RICH (WD-820)

3. .AflI 01 8M

Drqft: 13' 2* fouward 141' 38 aft
Displacmemtt 3,252 tons

a. The main propulsion shafting and propeller survey was conducted
utilising a Universal Askania Vibrograph sot for 20:1 magnifioation°
Data was recorded in the athwartahips direction at the bae of the main
gun director (02 level-frme 74) near the bridge. This location ie oon-
sidera / to be a reference point for this class ship (DD-692 class).
Reading were taken at 10 shaft RM (3RFP) intervals tbrough the range
190 8RPM to 345 WM with 5 83FK intervals through the critical range.

b, Eaoh propulsion unit consists of an hope and lop. turbine
flexibly connected to a double reduction articulate gear . The cruising
turbine is connected to the h.p, turbine by means of a single reduction
gear and pinicn. The main propulsion engine and reduction gear vibration
survey was conducted on both 11 and #2 main engims and reduotion gears,
with an Askania Hand Vibrograph utilising a 20:1 feeler tube. Data was
recorded at al bearirls in the three principal directions while the shaft
was operating at 31 5m.

14. RESULTS.

a. Analysis of the hull data indicates a satisfactory condition of
the main propulsion shafting and propellers fram the stes4pota ot vibra-
tion. The maxim singular vibratov7 displacement aupitade recorded
wa t 4 miýs at 320 5WK as sam on the graph a page OThi
valsi is ve•l below the acoepted valu* of + 20 ails,

be AmaIsis of the m.a pr*pduom mohlaW data iahatee
satisfaotory condition at the maim teras and reotm re, ?be
aam singlar vibratory diuplaoawat alitoSe s 3• . 811.0 at the
torward, wd of the A oruisiag tu•tidm rehoties gear It n ape (propLe2
blade frequaw) In the vertioal Ad Usem This Is pzepse2. b3 e In-
duced v•bratien and is mct oeaidsrd eesaseiveo

I



5o CONCLU3ICKS.

a, From the standpoint of vibration the hulln, main turbines,
reduction gear. shafting ond propellers are eatisfaotory and no work
is required.

Advanced infonration given to Clode 212 on 25 Ototber,1962.

HULL VIDRATION
USS RICH (DD,-820)

ATHWARTH3.•P DUMONT,

SHAFT CPS + SA Mils RfINARIC SI PS 8 + SA o RDIKRI
RPM -RPM

190 nag 280 e

Io -- nin.--.' •,8o -- ,,--200 - nag ... ..- -- 290 - .- ,-

210 -. 30ag. 20 shaft freq.

1220 -- nog ----- 310 ,, . stat fM#,

230 - neg- 20 4' s Ilat, frrest

20 neg 335 5,5 1... shaft freq.

260 -- neg --- 340 6 2 shaft freg.

270 - ne •-,,-- 345.• 6 1 3e•. A shaft• trsqe

.umml muIw *u suu I i IUUUSIIISitammupauI

4,,"1 ,h4de Sit 14#11

44j

17 e Ie6.~ 2e 3. i~ i 6



VhTION DATA

STA Direction t S.A. Milo Cps SUIfT IU(
Vertical Athwart* .Fore& f PM

A Neg noeg , e - 345

ne neg neg - 345 ---- "

C nog neg ne..- , 345-'-,," , ,

, n neg neg - 345

7 1 nog ,ne '0.75 22 13 prop blade freq.

neg nag nag - 3__45_i_"--_"

H neg r~g ng* 345

I I____ ne _-n, 1

)MN ACKIWUr AMW NOý 2

- o91 WIta 'AtIFEt *Fore &Af RPM __________

A me neg 0.7g 22 v prop blAe frog,

B 1 ,5 25 o 22 34 b 1Uga frog.

C 2.5 LW2 nef. 22 54L prM '1W. 4e.

D n" naf am. - 3k

I ne n. n - 2 -3---u

,,I ng ,. •2 Wlpbade fr0

-3
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1. Brief Sw-rnarv:

An underway vibration survey was conducted on the hull, main turbines,
reduction gears, shafting and propellers during the pre-fram sea trial of
the USS MACRENZIE (DD836). The ship embarked from the New York Naval Ship-
yard at 0600, 13 DeqEIber 1962 and arrived back at the New York Naval Ship-
yard at 1830 of the same day. Evaluation of the data on the survey yields
a satisfactory conditton of the propulsion plant. Although the overall hull
vibration is within the allowable limits, the port shaft and propeller vibra-
tion ..ontribution is excessive as compared to the starboard shaft and propeller.

2. Personnel Contacted:

Capt. J. K. Leslie CO USS MACKENZIE (DD836)
Lt. Lazarchick Engineering Officer (DD836)
Lt. McKetizie Ship Supt. N.Y.N.S.

3. Details of Survey:

a. Operating Conditions
Fwd. Draft llft. 6 inches
Aft. Draft 12ft. 6 inches
Mean Draft 12ft.
Displacement 2700 tons
Propellers four bladed RACABS

b, The response of the b'ill girder to exciting forces acting on the
hull directly was investigated. This investigation was conducted utiliz•in
a Universal Askania vibrograph set for a 20:1 magnification, Data were re-
corded in the athwartship direction at the base of the main sun ,director
foundation, fr, 72 t on the 02 levelnear the bridge. This location is
essentially antinodal and generally responsive to transverse excitation at
the 3 noded critical of about 246 cpm and responsive to the single node
torstonal critical of about 310 cpm. During the survey large amplitudes of
vibration were discovered in the 245 SRPM range. Although large amplitudes
were expected (in this vicinity), the wave form tended to alter its shape and
it was felt further investiSation would be informative and noa-detrimental,
It was decided upon completion of the "Build Up to 807. Full Power" that a
determination of the contribuiton of each propeller-shaft to the overall\
vibration would be helpful. Thus single shaft rums were made in the lower
critical speed range.

The data as recorded at speed incresments of 10 shaft RIM (5 shaft
RPM through critical mpeeds) can be seen on pages 4 & 5.

-I



c. Each prop.:Ision un:ŽLt coattsts of an H.Po and L.P turbine flixibly
conn:ected to douThle reduction articulated gears, The .crulding turbine is
connected to the H.P. turbine by means of a single reduction gear and pinion.
The survey was conducted in both main engine rooms utilizing an Askania Hand
vibrograph with a 20:1 set magnification. Data were recorded in both engine
rooms while the ship maintained a constant 330 SRPM, except as noted on pages
5 & 6. Recordings were made at bearings in the 3 principal directions.

(Location of beorlngs ahown in sketch on page 3)

4. Results:

a. AnalysiL of the overall hurll data indicates satisfactory condition of
the main propulsion shafting and propellers from the standpoint of vibration.
The maximum singular vibratory displacemen~ti$ mils at 245 SRPM, is within the
accepted limits for thisrClbso of ship. For the individual shaft-prop vibra-
tion romtkibution to the overall hull vibration, the starboard prop-shaft
readings appeared as pure first order aM sinusoidal in form. However, the
port prop..shaft ýribration readings had larger amplitudes ( 3 to I at 245 SRPM)
with a trace of second order wave forms. The plot of displacement vs. frequency
for all hull vibration readings may be aeezi on page 7.

b. Analysis of the main propulsion machinery data indicates sat.isfactory
cnndition of the main turbines and reduction gears. The maximum vibratory
amplitude was recorded in No. 2 Engine Room and was t3.75 mila at fouith
order Xprop.) frequency.

5. Recomendatfion and Conclusions:

1. Check port propeller for pitch and balance
2. Check bearing clearances'and aligt~ment of the pvrt sfaft,

The above recommendations are thought necessary to reduce the amplitude
of the ,port prop-shaft vibration contribution. The starboard prop-shaft.
unit is satisfactory and no work should be done on it for vibration purpoase.

-2-
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HULL VIBRATION DATA - ATHVARThSHIP DIRECTION

SHAFT FREQ. DISPLACEMENT REMARKS
RPM CPS + MILS

58-120 negl, -

130 9 .250 Prop. blade frequency

140 9.5 .313 " of

150 10.5 .375 f o 9

160 11 .38 "

170 - negl. -

180 negl. -

190 nell.

200 negl. -

210 - nel.

220 3.77 1.25 Shaft freq. 4 2nd order
,___trace

230 3.83 2.12 to "

235 3.92 S • " " "

240 4.00 9.25 "

245 4.08 15 " of " "

2S0 4,17 12.75 ' t o "

260 4.33 12.5 " " t "

270 4.50 3.12 to" "

280 4.67 2.s " " "

290 4.83 1.75 " f o o

300 S.00 2.75 " " " "

305 5.08 3.5 o t I to

310 5.17 5.6 ' " "

315 SI5. 6.9 of t "

320 5.33 12 " " " "

330 5.SO 12.1 of" " "

4



DD836 - USS MACKENZIE
PRE-FRAM TRIAL OF 12/13/62

HULL VIBRATION DATA
AThWARTSHIPS DIRECTION

TRAIL SHAFT READINGS
-SHAFT FREQ. DISPLACEMENT

"PoRTRPM CPS + Mils RemarksiPT STBD ________

240 210 4 3.S Shaft freq. 4 2ND order

245 210 4.08 8,87 f 09 of o

250 210 4.17 10.4 it " to" "

210 240 4 1.75 Shaft Freq.

210 245 4.08 2.88 00 "

210 250 4.17 2.38 t o

MACHINERY SPACE VIBRATION DATA

ENGINE ROOM #1

SVERT,, . ._•_ RPM-_

A .2S0 .250 .500 22 330 Prop. freq.

B .625 negi. negl. 22 330 I ,

C negl. negl. .375 22 330 Prop. freq.

D nexi. ntegi. negi. - 330

E negl. negl. negi. - 330

F nogl. negl. negl. - 330

Gi negi. nogl. negl. - 330 -

I 37S SOi -SO 2 330 I freq.

I .375 .500 .500 22 330 Prop. freq.
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DD836 - USS MACKENZIE
PRE-FRAM TRIAL OF 12/13/62

MACHINERY SPACE VIBRATION DATA
ENGINE ROOM #2

STA VERT. ATH F4A FREQ SHAFT REMARKS
CPS RPM

A negi. negil .875 22 330 Prop. Frq

B 3.750 .625 negl. 22 330

C 3.750 3.500 1.625 22 330

D negl. neol. negl. - 330

MOIL-L. tie., 1.25 22 330 Prop. freq.

F 11000 2.122 1.375 21-20 315-300 to o

G neg!, 1.S00 1,250 20 300 t t

H 1.000 .7S0 1.125 20-19 300-285

I 1.500 .625 1.000 22 330
-4L

I. o

i.a
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